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(3) Ink-jet recording medium. 

(57) A recording medium for ink-jet printing which comprises an ink-receiving layer provided on a 
poly(olefin)-coated paper substrate in which the ink-receiving layer comprises at least one hydrophjl jc^ 
resin. The recording medium is capable of recording dear, brilliant, glossy color images of high image 
density comparable in look and feel to conventional photographic prints. 
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™^ J ? J n invention relates to an opaque recording medium suitable for ink-jet recordina caoable of 

7 nS!? ' 38 We " 83 10 8 mSth0d ° f ink - jet TeC0niin 9 em P ,ovin 9 the recording medium. 
J" '""^recording, numerous schemes may be utilized to control the deposition of ink droplets on the 

ZXZZTT* me ?T !° yieW the d6Sired ima9e - ,n one P rocess - ^own as continuous wSSSS a 
cont^uous stream of droplets is charged and deflected in an imagewise manner onto the surfai o^ imaae^ 

rioM- dr °^ 0n ^ e < mand recording, individual ink droplets are projected as needed onto tnSS' 
recortmg med,um to form the desired image. Common methods of controlling the projection of ink dropS 
drop-on-demand pnntmg include piezoelectric transducers and thermal bubble formation. |„S re „S " 

t S .!H.w inkf ^ l0k t k recordin 9' there are main| y us ed aqueous inks which meet the requirements forsafetv 
and recordmg characteristics, and these inks contain, in many cases, a polyhydric alcohol SThe hke oTpre^ 
venting nozzle plugging and enhancing discharging stability. P 

6 [ ec v rding "l edium for ink -J' e t ^cording, there have conventionally been used ordinary papers and 
i^tSV^^T^r**? ° fa Substrateand a " -k-receiving layerformed on tJe^Srato 
wh^Trluc nl 9 r da forsurface ima 9 e observation of the prior art have employed a system in 

ctdfno TTF" 9 ' ayer iS ProV ' ded °" the SUrfaC8 ° f 3 substrate ' for example, paper, anfthe r" 

^h »! 9 T t Y Pem,ittin9 the ink to be received into the P° ro «s voids of the receivingtayer ont 

D ^%?L POm : S ,nk r receivin 9 '^er which has been used in ink-jet recording systemsTZprised of a 
Sch ^ Im;^" ^ ,Ub,e ■• h y dr °P hillcresin °r polymer having a high degree S ink absorke^ Satp.es 
else* S iSfTT 8 natUrBl ? OCCU,1n9 water - so,ub,e . ^rophilic resins such as albu^n^a S 
r^inT* ?' catlo " ,c / starch ' S"m arable, sodium alginate and various synthetic water-soluble hydrophilic 
reams such as polyvinyl alcohol). poly(amide). poly(acrylamide). poly(vinylpyrrolidon^ ^) quaternarv 
e *£ n ££Z°::h P °,! y ! ethy,ene imine >' Po'y(vinyl P yridium halide). meLine ^Xrethane? X- 
sth ~? ^ k ^ CellUlOSe • f0rmal) ' Po'yO^hW methacrylate). polyvinyl butyral) and^eE 

u"a^ " ^ 6XtenSiVe,y Pn '° r ^ inC,Udin9 ' ^ eXa ^ P ' e - US^.868 d 5 8 e '^d 

a „ J" 9 r ei ?' Whe " SUCh mSdia aS ° rdinary P a P era "d the ink-jet recording papers described above are im- 
aged with inks, good quality text and graphic images can be generated. However ^enrt^mtZZZnZ 

IZrtZt With , the ,T ^ °" SU ° h reC ° rdi " 9 media ' the ' ma9es are of"^^ 

pared to conventional photographic prints. Most notably, there is a lack of surface glo* and substrate ooaX 

nrint h 31 ^ m US - A - 5 ' 141 - 59 9. *ere is disclosed an opaque paper-based mZn materJl ^or ink ei 
pnntmg which comprises a poly(olefin)-coated base paper overcoated with an ink-rcc3 TlaveTwhilh ^on 

cotor demand "'^ T ^ *- '""^ "^^^-^Z^d" 

^r^^oz^;^ not of the same hi9h imaS ~ * =™ 

O nm'.?« ad n C l!. t,0n * *" t^*™ Setf0rth ab ° ve ' reC0rdin9 media of «» type aforedescribed which comprise a 
SSS^ M T 18 T r ^ ° nt0 the SUrface ° f a pa P er su PP° rt tyP^i'y are prepared by a^m?to 
ord'^^^^^ 

mMn P «71 ki I Po'y" 16 " 0 ™tenal or resin by conventionally known methods such as. for example bv 
Zl r \ Jl iL™*"' 3 knife COater> 8 9ravure ^teror a curtain coaler and dried to fo™ a 3 on the 
paper support When such recording media are formed by this method, the propensity of tiTaouSZ and/or 

ec^n ° ^ haVI " 9 8 non - 9loss y <* differentially glossy surface. By non-uniform it is meant tn^Z ZZ 

JnnT f of apjea ion is the propensity of the paper to curl and/or cockle due to the large amount of 
S ° ,Vent Wh "5 " abSOrbS durin9 the """"B P rocess hereby causing the coated papTto tecle 
223? Tk 3 ^ f ° r UndUlatin9 faShi ° n rSSU,tin9 ln a ,owerin9 of ima 9 e quality Also, when re^dmg fe pTr! 

SZ a ? d Pnnt6r ha ^ 9 8 ? Ural nUmDer ° f reCOrdin9 headS ' the P"^" fom,X c^ing 

toil^??.? ; eheaddunngreMrt,n9 hereby dogging mehead or smudging meimage.Astill further probl^ 
inherent m this process ,s the propensity of the paper to tear easily during the coating process due to trXqe 
amount of water and/or solvent which it absorbs during the coating process 9 
For this and other reasons, a need exists for the provision of an opaque, paper-based image recording 
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medium suitable for imaging with an ink-jet recording device such as an ink-jet printer which is capable of yield- 
ing high quality photographic images which are comparable in image density, opacity, surface gloss color ga- 
mut (that is, range of colors) and feel to conventional photographic prints. 

To solve the above-mentioned problems, an ink-receiving layer comprised of a synthetic, hydrophilic resin 
or mixture of such resins is applied to a poly(olef in)-coated base paper to form an ink-jet recording medium. 
The opaque recording medium thus formed is capable of rendering color pictorial images that have the look 
and feel of conventional photographic prints. Further, the presence of the poly(olef in)-coating on the paper 
substrate prevents any water and/or solvent present in the ink-receiving layer from penetrating the paper sub- 
strate during the process of coating the ink-receiving layer onto the paper substrate. This in turn prevents the 
paper from curling, cockling or tearing during the coating process. 

Thus, in accordance with the present invention, there is provided a recording medium for ink-jet printing 
which comprises a support material including a poly(olefin)-coated base paper and an ink-receiving layer which 
comprises a synthetic, hydrophilic resin coated over the poly(olef in)-coated base paper. 

In accordance with a further embodiment of the present invention, there is provided an ink-jet recording 
method which comprises applying droplets of an ink on a recording medium wherein the recording medium 
comprises a support material including a poly(olefin)-coated base paper and an ink-receiving layer which com- 
prises a synthetic, hydrophilic resin coated over the poly(olefin)-coated base paper. 

The recording medium of the present invention generally comprises a support material and an ink-receiving 
layer coated over the support material. The ink-receiving layer or ink-absorbent layer comprises any suitable 
synthetic, hydrophilic ink-receptive resin or polymer, or a blend of such resins or polymers, which can be coated 
onto the support material to yield an absorbent layer capable of being imaged by an ink-jet printing device. 
The support material comprises a poly(olef in)-coated paper. 

The term "hydrophilic," as used herein, is used to describe a material that is generally receptive to water, 
either in the sense that its surface is wettable by water or in the sense that the bulk of the material is able to 
absorb significant quantities of water. More specifically, materials that exhibit surface wettability by water are 
said to have hydrophilic surfaces, while materials that have surfaces that are not wettable by water are said 
to have hydrophobic surfaces. The term "synthetic, hydrophilic resin or polymer," as used herein, is used to 
describe a non-naturally occuring resin or polymer that is capable of absorbing significant quantities of water. 
Examples of suitable synthetic, hydrophilic resins include poly(vrnyl alcohol), poly(amide), 
polyvinylpyrrolidone), poly(acry)amide), poly(ethyleneimine), poly(vinyfpyridinium halide), melamine resins, 
polyurethanes, polyester ionomers, carboxyrnethyi cellulose, poly(a!kylene oxides) containing from 2 to 6 car- 
bon atoms, and salts of polyacrylic acid. Specifically excluded are naturally occurring hydrophilic resins such 
as albumin, gelatin, casein, starch, cation ic starch, gum arabic, sodium alginate, and the like which have been 
found to be inferior to the ink-receiving layers used in the recording media of the present invention in terms of 
being able to record photographic images having the same quality and feel as conventional photographic prints. 
Further, it was found that when such naturally occurring resins were coated over a poly(o!efin)-coated paper 
substrate and used as a recording medium to record photographic images, the ink-receiving layer was prone 
to smudging and offset of the ink from the surface of the recording media onto the backside of another recording 
media superposed over the imaged recording media - even several days after the image was first printed. 

A particularly suitable ink-receiving layer for use in the recording media of the present invention is a layer 
which is coated onto the poly(olefin)-coated base paper as an aqueous dispersion of a polyester tonomer, 
namely a poly(cyclohexylenedi methylene isophthalate-co-sodiosulfobenzenedicarboxylate) dispersed in a vi- 
nyl pyrrolidone polymer as disclosed in US-A-4,903,040. 

Another particularly suitable ink-receiving layer for use in the recording media of the present invention is 
a layer which is coated onto the poly(olefin)-coated base paper as an aqueous dispersion of a polyester iono- 
mer, namely a poly(cydohexylenedimethylene-co-oxydiethylene isophthafate-co-sodio-sulfobenzenedicar- 
boxyfate), dispersed in a vinyl pyrrolidone polymer as disclosed in US-A-4,903,039. 

Still another particularly suitable ink-receiving layer for use in the recording media of the present invention 
is a layer which is coated onto the poly(olef in)-coated base paper as an aqueous dispersion of a polyester iono- 
mer, namely a poly[cyclohexylenedimethylene-co-xylytene terephthalate-co-malonate-co-sodioiminobis-(sul- 
fonylbenzoate)] dispersed in a vinyl pyrrolidone polymer as disclosed in US-A-4,903,041. 

Particularly preferred ink-receiving layers for use in the recording media of the present invention are layers 
which are coated onto the poly(olefin)-coated base paper as an aqueous dispersion of 60 to 70 weight percent 
of a water-dispersibte polyester ionomer of the type disclosed and described in above mentioned US-A- 
4,903,039; US-A-4, 903,040 and US-A-4,903,041, 25 to 30 weight percent of polyvinyl pyrrolidone), 0 to 5 
weight percent of a homopolymer or a copolymer of an alkyiene oxide containing from 2 to 6 carbon atoms 
and 0 to 5 weight percent of polyvinyl alcohol). The polymerized alkyiene oxide components constitute non- 
ionic surface active polymers including homopoiymers and copolymers of an alkyiene oxide in which alkyiene 
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The antistatic agent is added to the binder composition in an amount of 0.1 to 15% by weight based on 
the weight of the binder. 

When the amount of the antistatic agent is too small, the antistatic effect is hardly realized. On the other 
hand, when the amount is too large, it results in adhesion problems. 

If desired, an adhesion promoting priming layer can be interposed between the poly(olefin)-coated paper 
support material and the ink-receiving layer to improve the adhesion of the ink-receiving layer to the 
po!y(o!efin)-coated paper support material. Such adhesion promoting layers can include chemical priming coat- 
ings and surface treatments, such as corona treatment Corona treatment is presently preferred. Examples 
of conventional materials known in the art for forming a priming layer include halogenated phenols or partially 
hydroiyzed vinyl chloride-vinyl acetate copolymers. Such a copolymer conveniently contains from 60 to 98 per- 
cent of vinyl chloride and from 0.5 to 3 percent of hydroxy! units, by weight, of the copolymer. The molecular 
weight (number average molecular weight) of the copolymer is in a range of from 10,000 to 30,000 and pre- 
ferably from 16,500 to 25,000. 

The priming agent is suitably applied at a concentration level which will yield a priming layer having a rel- 
atively thin dry coat thickness -- for example, generally less than 2, and preferably less than 1 micrometer. 

The recording media of the present invention can have the ink-receiving layer thereof overcoated with an 
ink-permeable, anti-tack protective layer, such as, for example, a layer comprising polyvinyl alcohol), hydrox- 
ymethyl cellulose, hydroxyethyl cellulose, hydroxypropylmethyl cellulose, carboxymethyl cellulose and the like. 
The overcoat layer or topcoat layer also can provide surface properties to aid in properly controlling the spread 
of the ink droplets to improve image quality. The ink permeable layer having the functions as described above 
can be accomplished by forming a thin film of 10 micrometers or less, preferably 0.01 to 3 micrometers, of the 
polymeric material. 

In practice, various additives may be employed in the coatings of the overcoat. These additives include 
surface active agents which control wetting or spreading action of the coating mixture, antistatic agents, sus- 
pending agents, particulates which control the f rictional properties or act as spacers for the coated product 

The inks used to image the recording media of the present invention are well-known inks. The ink compo- 
sitions used in ink-jet printing are typically liquid compositions comprising a solvent or carrier liquid, dyes or 
pigments, humectants, organic solvents, detergents, thickeners, preservatives and the like. The solvent or car- 
rier liquid can be predominantly water, although inks in which organic material such as polyhydric alcohols are 
the predominant carrier or solvent liquid also are used. Particularly useful are mixed solvents of water and poly- 
hydric alcohols. The dyes used in such compositions are typically water-soluble direct or acid type dyes. Such 
liquid ink compositions have been described extensively in the prior art including for example, US-A-4,381,946; 
US-A-4,239.543 and US-A-4,781 ,758. 

The invention is further illustrated by reference to the following examples. 

EXAMPLES 1-4 

Four different paper supports described in Table 1 below were coated with an aqueous coating composition 
comprising 6.59 wt% poly[1,4-cyclohexylenedimethylene-co-p-xylylene (40/60) terephthalate-co-malonate- 
co-S.S-sodioiminobis (sulfonylbenzoate)] (obtained from Eastman Chemical Company as AQ38S), 2.83 wt% 
polyvinyl pyrrolidone) (supplied by BASF Corporation under the tradename Kollidon 90), 0.2 wt% 
poly(ethylene oxide) (obtained from Aldrich Chemical Company), 0.2 wt% polyvinyl alcohol) (sold by Air Prod- 
ucts and Chemicals under the tradename AIRVOL 325), 0.07 wt% poly(methyl methacrylate-co-divinylben- 
zene) particles having an average particle size of 15 micrometers, 0.11 wt% propylene glycol butyl ether (ob- 
tained from Union Carbide Corporation under the tradename Propasol-B), and 90.0 wt% distilled water at a 
dry laydown coverage of 16 g/m 2 . Drying of the layer was conducted by means of heated air at a temperature 
of 1 00°C for 5 minutes. All supports were corona discharge-treated just prior to application of the coating sol- 
ution. 
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Example No. 


Paper Support 


1 


6.6 mils (170 micrometers) paper coated on the face (view side) with 1 28 mils f32 Smi" 

ZZSSESS2! m * and on the w,re (back) side with 1 38 mi,s 






2 


5 0 mite (1 30 micrometers) paper coated on the face side with 0.7 mil (20 micrometers) 
banum sulfate/gelatin layer (Baryta) and no wire side coating 'crometers) 






3 


H Til !f 1 micrometers ) P a P er ^ted on the face side with 1.1 mils (28 micrometers) 
polyethylene) and on the wire side with 1.2 mils (30 micrometers) of an antistatic layer 






4 


3.2 mils (81.3 micrometers) paper coated on the face side with 0.46 mil (12 microme- 
ters^ polyethylene) and on the wire side with 0.64 mi. (16 micrometers) if JSSSc 



COMPARATIVE EXAMPLE 5 



6 
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Table 3 



Recording 
Media 


OPACITY 


GLOSS 


FEEL 


IMAGE 
QUALITY 


Ex. No. 1 


3 


3 


3 


3 


Ex. No. 2 


3 


3 


3 


2 


Ex. No. 3 


2 


3 


2 


3 


Ex. No. 4 


2 


3 


2 


3 


t -■.-»: v^V' VY:, - :- 






^:•^^^^^^^x^v■;^■•>^^^^^^^^^»■7K^^^> 




Al 


1 


1 


1 


1 


B 2 


2 


1 


1 


2 


C3 


2 


2 


1 


2 




2 


3 


2 


2 



1. An uncoated ink-jet grade paper sold under the tradename Legacy by the 
Strathmore Paper Company, West Springfield, Massachusetts 

2. A mineral-coaled ink-jet paper sold under the tradename HP CX JetSeries 
CutShcet Paper by the Hewlett-Packard Company, Camas, Washington 



3. A coated opaque ink-jet film sold under the tradename HP LX JetSeries Glossy 
Paper by the Hewlett-Packard Company, Camas, Washington 

4. A gelatin-coated ink-jet paper sold under the tradename NovaJet II Photographic 
Glossy Premium Ink Jet Media by Encad Corporation, San Diego, California 

The results in Table 3 shows that the recording media of the present invention, when pictorially imaged 
with an ink-jet printing device, produce images that are more like conventional photographic prints than com- 
parative prior art recording media. 

It was further observed that recording medium D, the gelatin-coated paper, was prone to smudging and 
offset of the ink from the surface of the print onto the back of a print superposed over it occurred - even several 
days after the image was first printed. 

Thus, the invention provides an opaque, paper-based image recording medium suitable for being imaged 
by an ink-jet recording device such as an ink-jet printer which is capable of recording high quality images which 
are comparable in image density, opacity, surface gloss, color gamut and feel to conventional photographic 
prints. 



Claims 

1. A recording medium for ink-jet printing which comprises a support material including a po!y(olef in)-coated 
base paper and an ink-receiving layer which comprises a synthetic, hydrophilic resin coated over the 
poly(olef in)-coated base paper. 

2. A recording medium as claimed in claim 1, wherein the synthetic, hydrophilic resin is polyvinyl alcohol). 

3. A recording medium as claimed in claim 1, wherein the synthetic, hydrophilic resin is 
polyvinylpyrrolidone). 

4. A recording medium as claimed in claim 1 , wherein the ink-receiving layer comprises a polyester dispersed 
in a vinylpyrrolidone polymer wherein the polyester is a poly(cydohexylenedimethylene isophthalate-co- 
sodiosulfobenzenedicarboxyfate). 
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8. 
9. 



5. A recording medium as claimed in claim 1 . wherein the ink-receiving layer comprises a polyester dispersed 

6. Arecording medium as claimed in claim 1 . wherein the ink-receiving layer comprises a oolvester disown 
ephthalate-co-malonate-co-sodioiminobis(sulfonylbenzoate)]. 'e-co-xyiyiene ter- 

7 * n^HH? mediUm 38 dainied daim 1 1 Wherein the '"^-receiving layer is coated onto the polyfolef in)- 
SSS. f ♦ 88 ^ aqUe ° US diSperSi ° n ° f 60 to 70 ^^V^^^t^es^hBJuiS^^ 

atom?^ i ; f 0mo P° , y mer or a copolymer of an alkylene oxide containing from 2 to 6 carbon 
atoms and 0 to 5 weight percent of polyvinyl alcohol). caroon 

A recording medium as claimed in claim 1. wherein the poly(olefin) is low density polyethylene). 
A recording medium as claimed in claim 1. wherein the poly(olefin) is high density polyethylene). 

10 ' h 8 H C,a ! med , in daim 1 - wher «i" »e poly(olefin) is a mixture of low density 

poiy(ethylene) and high density poly(ethylene). y 

11. A recording medium as claimed in claim 1. wherein the poly(olefin) is poly(propylene). 
12 ' ^Tr:^^ 6 * ^ da ' m 1 " Wh6rein the ** «*» * «- '^-receiving layer is 
13 ' SSSS? meC " Um 83 C ' aimed C ' aim 1 * Wherein the PO,y( °' efin) COatin 9 thickness is 6 to 65 mi- 
14 " M^SSi^ " C ' aimed ' n 12 ' Wher6in thS thiCkn6SS ° f the 'living .ayer is from 5 to 
15 ' c^[ers 9 mediUm ^ C ' aimed in daim 13 ' Wh6rein lhe thiCkness of 1,16 ^(olefin) is from 10 to 40 mi- 
1& in ^ 1 " Wherei " thi <* ne ~ * - paper in the support materia, is 

18. An ink-jet recording method which comprises applying droplets of a predominantly aaueous ink onto * 
renins I medium, the recording medium comprising a support matena. ^^ZZ^o^ 
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(54) Ink-jet recording medium 

(57) A recording medium for ink-jet printing which 
comprises an ink-receiving layer provided on a poiy(ole- 
fin)-coated paper substrate in which the ink-receiving 
layer comprises at least one hydrophilic resin. The re- 



cording medium is capable of recording clear, brilliant, 
glossy color images of high image density comparable 
in look and feel to conventional photographic prints. 
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Date: 



Scanner: 




SCANNING DEPARTMENT 

Shift: 


W/S 


Date: 


TO OA: O 


TO CT: | | 


TO CD GEN/BOXING: | | 




* OF BATCHES VERIFIED: Q 



L2 Name: 



CORRECTION TEAM / L2 RANDOM REVIEW AND BOXING VERIFICATION 

Shift: W/S 



Date: 



Correction Name: 



Shift: 



Date: 



L2 



CT 



ERROR CODES: 



L2 - ERROR EVIDENCE Q 
CT - ERROR EVIDENCE | | 
BOXING - # OF BATCHES Q 



More Codes/Comments: 
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